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Abstract 

We obtain the periods and one-instanton coefficient of the N — 2 supersymmetric Yang-Mills theory 
with the exceptional gauge group E§. These calculations are based on the Eq spectral curve and the 
obtained one-instanton coefficient is in agreement with the microscopic results. 
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In the last few years, enormous advances have been made in understanding of the low-energy behaviours 
of N — 2 supersymmetric gauge theories. Progress began with the paper of Seiberg and Witten M, where 
the exact low-energy Wilsonian effective action for the pure N = 2 supersymmetric Yang-Mills theory with 
the gauge group SU (2) is derived. Since then, their work has been generalized to other pure gauge groups 
and to theories with the matter multiplet In principle, the exact solution of such theories is given by 
an algebraic curve. In the case of theories with classical Lie gauge groups, algebraic curves are hyperelliptic 
[Q which must be satisfied in the consistency conditions of the relevant theories. The hyperelliptic curve of 
the theories with the exceptional gauge groups are constructed in ^ Bj. 

To understand the strong coupling region of the theory, one considers the vevs of the Higgs fields a and their 

duals an which are related to the prepotential of the low-energy effective action, F(a), by 3d — These 

a D 

| , are represented by the contour integrals of the 

a 

Seiberg- Witten differential one-form, A, 

a= I X, a D = I A, (1) 





where a and (3 are homology cycles on the Riemann surface. 

To obtain the periods, a and do, the Picard-Fuchs (PF) operators, which annihilate a and od are usually 
used. The PF equations have been derived in the case of pure classical gauge groups and also classical gauge 
groups with massless and massive supermultiplets j7j. In all these cases, the underlying algebraic curves of 
the theory are hyperelliptic curves. On the other hand, the algebraic curve for the supersymmetric gauge 
theory is constructed from the spectral curve of the periodic Toda lattice (8| . In the case of classical gauge 
groups, these curves are equivalent to the hyperelliptic curves. The PF equations for the supersymmetric 
G2 gauge group has been constructed from the spectral curve of the {G^Y Toda lattice theory §. Also 



it has been shown that the calculation of n-instanton effects agree with the microscopic results 10 , while 
the calculation of one-instanton effect based on the hyperelliptic curve shows different behaviour with the 
microscopic results. 

Our motivation in this and subsequent works is to shed light on the strong behaviour of Eq theory and 
compare the spectral and hyperelliptic curves of the theory by finding the form of the periods and the 
prepotential of the Eq theory. The PF equations of Eq gauge theory based on the spectral curve have 



been obtained in 11 13] . In 11 1 , PF equations are obtained from the topological two dimensional Landau- 
Ginzburg theory, while in the PF equations are constructed from the basic equations of the theory. 
However, a comparison of the PF equations, shows their equivalence. In this paper, we will give solutions of 
these equations, and calculate the leading instanton corrections and find that the one-instanton contribution 
of the prepotential coincides with the one obtained by using the direct instanton calculation JlOj] . 



We use the spectral curve of Eq given by [O] 



r .W Ql+Ply^ 

C+^=-"6 + ~ 3 , (2) 



which is obtained by degeneration of K 3 surface to an Eq type singularity. The polynomials qi,pi and P2 
are given by, 

qi = 270x 15 + 342wix 13 + 162m^ u - 2b2u 2 x w + (26u? + 18u 3 )a; 9 - 162 Ul u 2 x s + {6u lU3 - 27u 4 )x 7 

— (30u^U2 — 36ua)x e + {27u\ — 9iti«4)x 5 — (3it2it3 — &u\u^)x A — iuiu^x^ — 3«2«5^ — 
Pi = 78x 10 + 60uix 8 + \Au\x G — 33u2X 5 + 2u 3 x 4 — 5uiU2X 3 — U4X 2 — u§x — 

p 2 = I2x w + I2mx 8 + Au\x 6 - 12u 2 x 5 + u 3 x 4 - 4uiu 2 x 3 - 2u 4 x 2 + 4u 5 x + u%, (3) 

where Ui, 112, u 3 , "4, "5 and uq are the Casimirs of E§. 

We use the PF equations of jy], and by introducing the new variables, 

_ U 4 U 5 U 6 U 6 _ UlU 3 _ U£ _ w_ , .* 

X\ , X2 o , X3 „ , X4 , X5 „ , X6 „ , y^±j 

U2Ue Ufll4 U1U2 Ui M3 Uq 

we get the following differential operators, 

E x = 32x 5 3 (0 3 -l)- 69 16 + 30 26 - 60 36 + 30 56 - 30 6 , 
E2 — 3xi6*26 — 045, 

E 3 = 4X1X4X5623 ~ ^15) 

E4 = Ax 4 x 5 34 - 36»i6, 

E 5 = xiX2X4,9i4, + 8xiX4,x 5 9 3 (9 3 - 1) + 2635 + 6xi9 36 , 

Eq = 2X1X2X4X56*4(04 - 1) + 12X1X4X5036 + 3056 + 9xi9 e (9 e - 1), 

E 7 = X 3 2 (02 -l)- 12X2014 - 18016 - 18026 + 3X 2 X 4 04(04 - 1) - 18046 - 1806, 



E s — 4xiX20i(0i — 1) + 8x1x4x5013 — xiX2X 4 0m + 0i5 + 8x1x4x5034, + 2x\x2x\x^24 — 025 — #45 
+ 12x1X4X5^3 + 3xi# 6 , 

Eg = 2X1X2X4X56*24 + 4X1X4X56*35 + 5 (0 5 - 1) + 3xi6> 56 , 

E10 — 8013 — 2X4014 + X4 024 — 2X4034 + X4045, 

E n = 40i (0i - 1) + 20012 + 24013 + 320 M + 360i 5 + 480i 6 + 250 2 (0 2 - 1) + 6O0 23 + 8O0 24 + 9O0 25 + 12O0 26 

+ 360 3 (0 3 - 1) + 96034 + 108035 + 144036 + 640 4 (0 4 - 1) + 1440 45 + 1920 46 + 1620 5 (0 5 - 1) + 2160 56 

+ 144(1 - 4x 6 )0 6 (0 6 - 1) + 150 2 + 240 3 + 480 4 + 630 5 + 12O0 6 + 1, 

E12 = X 3 0i 5 + 6x1X2X4X504(04 - 1) + 18XiX2X4X 5 0i6, 

E 13 = 36xiX 2 0l6 — X 3 9 2 5 — 12xiX 2 X4X 5 04(04 — 1) — 9xiX 2 X40 46 , 

Eu = 2x 3 35 + 9xiX 2 X 4 046 + 27XiX 2 X40 6 (06 — 1), 

E 15 = X 3 5 (0 5 — 1) ~ 144XiX2X4X 5 036 + 36X1X2X4X5046 + 270 6 (06 — 1), 

Ei 6 = XiX 2 X 3 X40i2 - 9X1X2X4(016 + 026 + 056 + ^6) - 36XiX2X4X5036 + 2X3035. (5) 

In the above equations, 9^s are the Euler derivatives 0^ = "ig^- which are related to the Euler derivatives 
= x ij^r~ by the following relations, 

01 = - 2^2-^3 + ¥>4, 02 = -<Pl-2<P3,03 = ¥>4-2</>5,04 = fl ~ f2 ~ <^4, 05 = fl,06 = -<£l + ¥>2 + ¥>3 + ¥>5 ~ 2^6, 

(6) 

and 8ij = 8i9j. 

Now, we construct the solutions of the PF equations Eiir = (i = 0, • • • , 16) in the semi-classical region where 
w is small. We consider the following power series solution around (xi, X2, X3, x 4 , X5, xq) = (0, 0, 0, 0, 0, 0), 

(X1,X2,X 3 ,X 4 ,X 5 ,X6) = ^ (mi,m 2 ,m3,7n4,m5,m 6 ) 

^1 5 m 2 > m 3 > m 4 > m 5 5 m 6 ^0 

mi+ai m2+Q2 _ni3+a3 T ni4+a4 T ms+(i5 ni6+a6 f7\ 
x l J -2 x 3 x 4 x 5 x 6 ' V'7 

where c ait ... tCte (0, • • • , 0) = 1. By inserting eq. (Q) in the eqs. (||), we get the following indicial equations, 

4Ai(Ai - 1) + 20AiA 2 + 24AiA 3 + 32AiA 4 + 36AiA 5 + 48AiA 6 + 25A 2 (A 2 - 1) + 60A 2 A 3 + 80A 2 A 4 + 90A 2 A 5 
+ 120A 2 A 6 + 36A 3 (A 3 - 1) + 96A 3 A 4 + IO8A3A5 + 144A 3 A 6 + 64A 4 (A 4 - 1) + 144A 4 A 5 + 192A 4 A 6 
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+ 162A 5 (A 5 - 1) + 216A 5 A 6 + 144A 6 (A 6 - 1) + 15A 2 + 24A 3 + 48A 4 + 63A 5 + 120A 6 + 1 = 0, 

A 6 (2Ai - A 2 + 2A 3 - A 5 + 1) = 0, A 6 (Ai + A 2 + A 4 + 1) = 0, A 5 (Ai - A 2 - A 4 ) = 0, A 5 (A 5 - 1) = 0, A 4 (A 4 - 1) = 0, 
A 6 (A 6 - 1) = 0, A 4 A 5 = 0, AiA 5 = 0, AxA 6 = 0, A 3 A 5 = 0, A 5 A 6 = 0, AiA 3 = 0, A 4 A 6 = 0, (8) 

where 

A 4 = — 2a 2 — a 3 +o: 4 , A 2 = — ol\ — 2a 3 , A 3 = a 4 — 2«5, A 4 = ct\ — a 2 — a 4 , A5 = a±, A 6 = — oti+ 0*2+ a 3 +a 5 — 2a 6 . 

(9) 

The equations (||) have the following solutions, 



(ai,-- 


■ 


= (0,1/6,-1/6,-1/6,-1/12,-1/24), 


(ai, • • 


■,a 6 ) 


= (0,-1/6,1/2,1/6,-5/12,-1/24), 


(ai, • • 


■ ,a 6 ) 


= (0, a 2 , -3a 2 , -a 2 , 2a 2 - 1/12,-1/24), 


(ai,-- 




= (0, a 2 , -l/2a 2 - 1/12, -a 2l -l/2a 2 , -1/24), 


(ai, • • 


■ ,ae) 


= (0, -2a 3 + 5/6, a 3 , 2a 3 - 11/6, a 3 - 11/12,-1/24), 


(ai, • • 


■,a 6 ) 


= (0, a 2 , -3a 2 - 1, -a 2 - 1, 2a 2 + 11/12, -1/24). 



The coefficients c aiiCt2iCt3jQ , 4ja5ia6 (mi, m 2 , 7713,7774, ms, me) obey the recursion relations, 

C,j(7n) = A5(77})c5(mi, 77l 2 , m 3 , 777,4,7715 - l,77l 6 ), 

05(77}) = S5 (77}) C5 (mi - 1,TO2, 7773,777,4, 777,5,7716), 

05(77}) = (75(777)05(7711 - 1, 777 2 , 777 3 ,777 4 - 1,7775 - 1,777 6 ), 

05(77}) = D S (m)c S (mi, 777 2 , 777 3 , 777 4 - 1,777 5 - 1,777 6 ), 

05(77}) = £5(777)05(7771 - 1, 777 2 - 1, 777 3 ,777 4 - 1,777 5 , 777 6 ) + £5(777)05(7771 - 1, 7772,777 3 , 777 4 - 1, 777 5 - 1, 777 6 ) 

+ G5(777)C5(7771 - 1,7772, 777 3 ,777 4 , TO5, 777 6 ), 

05(77}) = H s (rh)cs(m 1 — 1, m 2 — 1, 777,3, 777 4 — 2, 7775 — 1, 777 6 ) + 15(777)05(7771 — 1, m 2 , m 3 , m 4 — 1, m 5 — 1, m 6 ) 

+ J S (rfl)c S (mi - 1,777 2 ,777 3 ,777 4 ,7775,777 6 ), 
05(77}) = ^5(777)05(7771, 777 2 ,777 3 - 1,777 4 , 777 5 , 777 6 ) + £5 (777)C5 (?77l , 777 2 - 1 , 777 3 , 777 4 , 777 5 , 777 6 ) 
+ M5(77})C5(?771, 777 2 - 1,777 3 ,777 4 - 1 , 777 5 , 777 6 ) , 
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cs(m) = N s (m)cs(mi - 1, m 2 - 1, m 3 , m 4 , m 5 , m 6 ) + (Os + Qs + Ss){m)cs(mi - 1, m 2 , m 3 , m 4 - 1, 777,5 - 1, me) 

+ P ( j(m)cs(mi — 1, m 2 — 1, m 3 , m 4 — 1, m 5 , m 6 ) + R s {fh)cs{mi — 2, m 2 — 1, m 3 , m 4 — 2, m 5 — 1, m 6 ) 

+ 7 1 5 (m)c 5 (m 1 - l,m 2 ,m 3 ,TO 4 ,m 5 ,m 6 ), 

c<j(m) = Us(m)cs(mi — 2, m 2 — 1, m 3 , m 4 — 2, m 5 — 1, m 6 ) + Vs(m)c5(rai — 1, m 2 , m 3 , m 4 — 1, m 5 — 1, m 6 ) 

+ Wa(m)c&(mi - l,m 2 , ma, m^m^, me), 

c<s(m) = X 5 (m)cs(mi,m 2 ,TO 3 ,TO 4 - l,m 5 ,m 6 ), 

c«(m) = Ys(rn)cs(m 1 ,rn2,rn 3 ,m 4 ,rn 5 ,m 6 - 1), (11) 

where the functions -As(m), • • • , l^(m) are given in the appendix. Therefore from these recursion relations, 
one can find the coefficients cs(fn), which some of them are as follows, 

mi m-2 

03(771!, 0, 0, 0, 0,0) = n B a (i, 0, 0, 0, 0, 0) , c 5 (0, m 2 , 0, 0, 0, 0) = JJ L 5 (0, i, 0, 0, 0, 0) 

i=l i=l 

Ifl3 7714 

c 5 (0, 0, m 3 , 0, 0, 0) = J] Jfs(0, 0, i, 0, 0, 0) , c 5 (0, 0, 0, m 4 , 0,0) = J] ^(0, 0, 0, i, 0, 0) 

i=i i=i 

c 5 (0, 0, 0, 0, m 5 , 0) = Yl 4s(0, 0, 0, 0, i, 0) , c 5 (0, 0, 0, 0, 0, m 6 ) = J| F 5 (0, 0, 0, 0, 0, i) 

i=l i=l 

ca(mi, m 2 , 0, 0, 0, 0) = iV 5 (mi - 1, m 2 - 1, 0, 0, 0, 0)JV a (roi - 2, m 2 - 2, 0, 0, 0, 0) • • • iV 5 ({| mi - m 2 |, 0}, 0, 0, 0, 0) x 

min{nii,m 2 } i 

({| mi - m 2 |,0}, 0,0, 0,0)+ ^ ]JiV 5 (m 1 -j,m 2 -i,0,0,0,0)x 

»=0 j=l 

T&(mi — i — 1, m 2 — i — 1, 0, 0, 0, 0)c,j(toi — i — 1, 0, 0, 0, 0, 0), 

7711 

05(771!, 0, m 3 , 0, 0, 0) = JJ Z s (i, 0, m 3 + 1, 0, 0, 0)c s (0, 0, m 3 , , 0, 0, 0), (12) 

i=i 

where if mi > m 2 , {| mi — m 2 |,0} = mi — m 2 ,0 and else {| mi — m 2 |,0} = 0, m 2 — mi and similar 
complicated structure for the other coefficients. The function Zs is given in the appendix . To obtain the 
other solutions of eqs. (|^), we apply the well known Frobenius method, and find the logarithmic solutions 
of (||). Hence the solutions of the PF equations (0) are given by, 

Parity = 0(0,1/6, -1/6, -1/6, -1/12, -1/24) (x), 

Pa\£) = 0(0,-1/6,1/2, 1/6, -5/12, -1/24) 0?), 
05^0*0 = 0(O,O2,-3aa,-O2,2o2-l/12,-l/24)(^) 



pfi*) 

pfM 
P { n ] M 

P^M 



/ J (0,a2,-l/2a 2 -l/12,-a2,-l/2a 2 ,-l/24) (x), 
P(0,-2a 3 +5/6,a3,2a3-ll/6,a3-ll/12,-l/24) Wi 
P(0,a 2 ,-3o;2-l,-o!2-l,2a2+ll/12,-l/24) (^J) 



, d 
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d 


1 d 


1 a 


K da 2 


da 3 


dct4 


2da 5 


4 da 6 " 


, d 




d 


5 d 


1 5 


'da 2 


da 3 


dct4 


f 2d^~ 


4 dae 


, d 


_ 3 A 


d 


5 5 


1 5 


"da 2 


da 3 


ddt4 




4 9(26 


, d 


d 


1 d 




-WO?) 


+ 1/4/ 



=(0,o; 2 ,-l/2a2-l/12,-a2,-l/2a2,-l/24); 



9 19 

<9o3 + 4 906 |q = (0,-2q3+5/6,Q3,2q3-11/6,Q3-11/12,-1/24), 

9 1 9 . 

9o^'~'"4 9a^ " la = (0,Q2,-3a 2 -l,-a 2 -l,2a 2 + ll/12,-l/24) • 



(13) 



To find the classical solutions, we use the following relations, 



Ui = —a x — a 2 — a 3 — a 4 — a 5 — a 6 + a 5 a^ + a\a 2 + a e a 3 + a 3 a 2 + 0403, 

2 2 22 2222 22 22 22 2222 

u 2 — —aia 2 a 3 a,4 + a 2 a^a 3 a4 + a 1 a 3 a4 + a Y a 2 a^ + a-^a^a^ — a 1 a4a 5 — aia 2 a 4 + ciia 2 a 6 — aia 2 a 5 — a 1 a2a 6 

2222 2222 22 22222 2 2 

+ a 1 a2a 5 + 0,-^0,3 — a 1 a3a 4 — a-^ag + a 2 a 4 as — a 2 a4d 5 + a 2 03a 5 — a 1 a 2 ci4a 3 + 0206^3 — a 1 02asa4 

2 22 2 2 2 222 

+ aia 2 a 5 a,4 — aia 2 a 5 a,4 — a,ia 2 aQa 3 + a\a 2 a4a 3 + aia 2 a,4a 5 — aia 2 a 6 a 3 + ai^a^a^ + aia 2 a 3 a,Q + a 2 a 5 a3a 4 

22 22222222 2 2 2 2 

— a^s^a^ — a 2 a 3 a 5 a,4 — a 5 a 6 a 4 + a 5 a 4 a 6 — a 5 a 3 a 6 + a 5 a 3 a 6 + a 5 a 6 a 4 a 3 — a 5 a^a4a 3 + a 5 aga 4 a3 — a5a 3 a 6 a4 



0205(13, 



(14) 



and complicated expressions for U3 , u 4 , U5 , itg which we do not express here. These relations are obtained 
through the following relation between the classical part of hyperelliptic curve of ref. || and the functions 
Pi,P2,qi given in (§), 



27 



- 108x 3 W(x) = -108x 3 Y[{x ~ at) = {x 3 u 6 - qi) 2 - p\p 2 

i=l 

where hi are given in ref. ||. From the (|lj), one may construct the classical solutions, 



(15) 



(*)> 



_2_ (4) 

0,1 ^"(0,-1/6,0,1/6,1/12,-1/24) 

\/5 (3) (; ~ 3 ( 2 ) , , 

° 2 2 ^(0,1/30,-1/10,-1/30,-1/60,-1/24) W + ^ 



a ' 3 /^Ps\ X ) + ^P^O.-l/e, 0,1/6, 1/12, -1/24) (^)' 

° 4 = /4^0*0 + ~/ 3 (o!-l/4,-l/4,-3/4 : 5/12,-l/24)(^)' 

1 (l)/-^ . v 2 " (5) 

° 5 ^/2^ S ^ ' 3 ^(0,-17/30,7/10,-13/30,-13/60,-1/24) W + 

\/2 (6) 

3 ^(0, -1/4,-1/4,-3/4,5/12, -1/24) W' 

V3 ( 6 ) 4 (4) , ^ 

° 6 3 ^(0, -1/4, -1/4, -3/4, 5/12, -1/24) W + /^(O, -1/6, 0,1/6, 1/12, -1/24) W' 



i=l 



a -°l ~~ ^ ("^^^(0,1/30,-1/10,-1/30,-1/60,-1/24) (^) 3 "V^dV, -17/30, 7/10, -13/30, -13/60, -1/24) 0*0) + 

ill 6 

l -(^P ( D3^)+ 3^^ (0,-1/6,0,1/6,1/12,-1/24) ( 2? ))+H e 2^5 ) ( f )' 

2—1 

^(^5Pd ) S (^) + ^n/2^ ) (0,-1/6,0,1/6,1/12,-1/24) ( f )) + ^ e 3 l Ps ) (^), 

i=l 

«D4 = — V2p^ 5 (f) + ^e 44 pt i) (f), 



ar>2 



«£>3 



7T 

i=l 



i 1 ■ 

a -°5 = Tz(~^Pd (0,-17/30,7/10,-13/30,-13/60,-1/24) (^) + <s(^)) + X/ £5i/9 5 (^)> 



( = 1 



_ 2i -y/3 ( 4 ) v/2 ( 6 iv^-lV^ Wf^ 

a -°6 — I g Pi) (0, -1/6,0, 1/6, 1/12, -1/24)W + 4 ^*-D (0,-1/4, — 1/4, — 3/4,5/12, — 1/24) \ x ) ) ' 2-~i ^^P a \ X ) 



where are constants and are determined by the evaluating of the period integrals. However, for the 
computation of the instanton correction to the prepotential, explicit form of the aoi is not necessary. From 
these solutions, we get the following identities, 

12* 

, CLi 



l—l 
6 

^(d U] a Di ai - a Di d Uj ai) = 0, j £ {2, • • • , 6}. (17) 

i=l 

Although the proof of the above equations is difficult, we have explicitly checked (^) up to order w. By 



integrating the identities (17) over u\, • • • , uq, we get the scaling equation, 

A dT nr 12* 

Va 4 - 2jF = ui. 18 

1=1 

From the above equation and the following form of the prepotential F(a) in the semi-classical region, 

/ \2 ^ 00 

F ^ = i £ Ka) 2 log5^ + l/2r ^(a l ) 2 + ^^ l (aV", (19) 

aeA + (E e ) i=l n=l 



one can find the n-instanton coefficients T n (a) . We get the following form for the one-instanton effect which 
because of its complexity, only one term of it is given explicitly here, 



f 50 

J"i(a) = T— {(01 - as)(ai - 04) («i - a 5 )(ai - a 6 )(a2 
((1 - V2)(ai + a 3 + o 4 ) - (1 + V2)(a 2 + a 5 4 
((1 - \/2)(ai + a 5 + a 6 ) - (1 + V2)(a 2 4- a 3 4 
(1 - \/2)(ai + a 3 + a s ) - (1 + V2)(a 2 4- a 4 4 
(1 + \/2)(ai + a 3 + 04) - (1 - \/2)(a 2 + a 5 4 
(1 + \/2)(ai 4- a 4 4- a 6 ) - (1 - V2)(a 2 4- a 3 4 
(1 4- V2)(ai +a 3 + a 6 ) - (1 - V2)(a 2 + a 4 4 
a2 - a3) 2 (a2 - a 4 ) 2 (a2 - as) 2 (a2 - a6) 2 ((l - 
(1 - \/2)(ai 4- a 4 + a 5 ) - (1 4- V2)(a 2 4- a 3 4 
(1 - \/2)(ai 4- a 4 4- a 6 ) - (1 4- \/2)(a 2 + a 3 4 
(1 - \/2)(ai 4- a 3 4- a 6 ) - (1 4- V2)(a 2 + a 4 4 
(1 4- V^)(ai 4- a 4 + a s ) - (1 - V2)(a 2 4- a 3 4 
(1 4- V^)(ai 4- a 4 4- a 6 ) - (1 - V2)(a 2 4- a 3 4 
(1 4- \/2)(ai 4- a 3 4- a 6 ) - (1 - \/2)(a 2 + a 4 4 



- a 3 )(a 2 - a 4 )(a 2 - a 5 )(a 2 - a 6 ) 

- a 6 ))((l - V2)(ai +a 4 + 05) - (1 4- V2)(a 2 4- a 3 4- a 6 )) 

- a 4 ))((l - V2)(ai 4- a 4 4- a 6 ) - (1 4- V2)(a 2 4- a 3 4- a 5 )) 

- a 6 ))((l - V2)(ai 4- a 3 4- a 6 ) - (1 4- V2)(a 2 4- a 4 + 05)) 

- a 6 ))((l 4- \/2)(ai 4- a 4 4- 05) - (1 - V2)(a 2 4- a 3 4- a 6 )) 

- a 5 ))((l 4- \/2)(ai 4- a 3 4- 05) - (1 - V2)(a 2 4- a 4 4- a 6 )) 

' a s))}/{(ai - «2) 2 (ai ~ a 3 ) 2 (ai - a 4 ) 2 (ai - a 5 ) 2 (ai - a 6 ) z 
\/2)(ai 4- a 3 4- a 4 ) - (1 4- V2)(a 2 4- a 5 4- a 6 )) 2 

2 2 

- a 6 )) ((1 - V2)(ai 4- a 5 + a 6 ) - (1 4- V2)(a 2 4- a 3 4- a 4 )) 

- a 5 )) 2 ((l ~ V2)(ai 4- a 3 + o B ) - (1 4- V2)(a 2 4- a 4 4- a 6 )) 2 

2 2 

- a 5 )) ((1 + V2)(ai + a 3 + a 4 ) - (1 - V2)(a 2 4- a 5 + a 6 )) 

2 2 

- a 6 )) ((1 4- V2)(ai 4- a 5 + a 6 ) - (1 - V2)(a 2 4- a 3 4- a 4 )) 

- a 5 )) 2 ((l + V2)(ai 4- a 3 + o B ) - (1 - V2)(a 2 4- a 4 4- a 6 )) 2 



O) } 



(20) 



Redefininhg w as, 



1 



Wpv 



(21) 



2*375 ' 

we find that one-instanton coefficient (^o|) is in agreement with the microscopic calculation of |To| . 

For comparison the strong behaviour of theory based on the hyperelliptic curve, one must construct the 

corresponding PF equations and solve them, which will appear in a forthcoming paper. 
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APPENDIX 



Here, we list the functions As(rh), • • • , Y&(m) and Zs(m) which appear in the equations (|11|) and (|1 
32( 7 3 + 2) ( 73 + l) 



A s (m) 



37 6 (271 - 72 + 273 -75 + I) 
4(72 + 1)(73 + 1) 



Cs(m) 



E s (rh) 



G a {m) 



HI 5 
-(7i + l)(74 + l) 
27375 

-3(76 + 1) 



K s (m) 
M s (m) 
O s (m) = 
Qs{m) = 
S$(m) = 
U s (m) = 



75 

Igt{m) = F s (m) 

( 7 2 + l)(72+2) 

1876(71 + 72) 
= ( 7 4 + l)(74 + 2) 

676(71 +72) 
8(71 - 1)(73 + 1) 
75 (-71 +72+74 

874(73 + 1) 
75 (-71 +72 + 74 

12(73 + 1) 

75 (-71 +72+74 
2( 7 2 + 2)(74 + l) 

75 (-75 + 1) 
W s (m) = G s (m) 



Ds(m 

F s (m 

Hs(rh 

Js(m 

Ls(rn 

N s (rh 

Ps(m 

Rs(m 

T s (m 

Vs(m 

X s {rh) 



_ 3( 72 + l)(76 + l) 
7475 

. 4(73 + l)(74 + l) 

37i76 
, -4(73 + 1) 

75 

_ -2(74 + l)(74 + 2) 

37576 

G s (m), 

_ -2( 7 i + 2)( 7 4 + l) 

376(71+72) 
_ 4( 7l + l)( 7 i+2) 

75 (-71 +72+74' 
. -(7i + l)(74 + l) 

75 (-71 + 72 + 74 ' 
= 2(72 + 2) ( 74 + l) 

75 (-71 +72+74' 

3(76 + 1) 
75 (-71 +72 + 74' 

F s (m), 

_ (74 + l){2(7i + 73) - 72 ~ 75 ~ 4} 
87173 



Y s (m) = {576(76 + l)(7e + 2)}/{4 7 i( 7 i - 1) + 2O7172 + 24 7 i 73 + 32 7 i 74 + 367175 + 48 7 i7 6 + 25 72 (72 - 1) 
+ 607273 + 8O7274 + 9O7275 + I2O7276 + 3673(73 — 1) + 967374 + IO87375 + I447376 + 6474(74 - 1) 



Za(m) 



+ I447475 + 1927476 + 16275(75 - 1) + 2I67576 + 144 76 (76 - 1) + 157 2 + 24 73 + 4874 + 6375 + 1207 6 + 1} 
-(71 + I) (74 + 1) 



75 (-71 +72 + 74)' 

In the above equations, 7^ has been obtained from 9i given in Q, with the replacement cpi — > rrii + ctfj 



(22) 
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